Decreased Bacterial Adherence, Biofilm Formation, and Tissue Reactivity of Barbed Monofilament Suture in an In Vivo Contaminated Wound Model.
Monofilament and barbed monofilament sutures have been shown in in vitro models to have less bacterial adherence than braided suture. This study evaluates bacterial adherence to suture materials and tissue reactivity with an in vivo contaminated wound mouse model. Staphylococcus aureus was used to create an in vivo contaminated wound model at 2 amounts (106 colony-forming units [CFU] and 108 CFU) using a mouse air pouch. Three types of commonly used absorbable suture were evaluated: braided, monofilament, and barbed monofilament. Bacterial suture adherence was evaluated with suture culture, a photon-capturing camera system, and scanning electron microscopy. Tissue reactivity was assessed through histology and protein expression. The braided suture group with the high amount of S aureus exhibited frank purulence and air pouch hypertrophy in all 8 mice. A significant difference was found between suture groups inoculated with 108 CFU (P < .05) as measured by bacterial culture concentration using the optical density method. The braided suture hosted more bacteria than either monofilament (P < .005) or barbed monofilament suture (P < .005). No difference was appreciated between the monofilament and barbed monofilament groups. Kruskal-Wallis test demonstrated a significant difference between groups in regard to levels of tumor necrosis factor-α (P < .05) and interleukin-1 (P < .05). Our in vivo contaminated wound model demonstrated that barbed monofilament suture performed similarly to monofilament suture and better than braided suture in terms of bacterial adherence, biofilm formation, and tissue reactivity.